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An example from the operational Global Ocean Forecast System that shows the proper placement of the Kuroshio (the strongly inertial western boundary current in the North Pacific Ocean) relative to an independent infrared sea surface temperature analysis (black/white line), and current vectors that highlight the mesoscale eddy field. 35°N   40°N   130°E  135°E  140°E  145°E  150°E  155°E  160°E  165°E  170°E  175°E   0  20  40  60  80  100  120  140   0  20  40  60  80  100  120  140 100 cm s 
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INTRODUCTION
Development of an advanced eddyresolving global ocean nowcasting/ forecasting system has long been a topic of US Navy interest (Anonymous, 1976; Ocean Prediction Workshop, 1986) . Rhodes et al. (2002) (Chassignet et al., 2007) .
From the Navy's perspective, knowledge of the ocean environment has many applications, some of which include boundary data for regional/coastal models, tactical planning, optimum-track ship routing, search and rescue operations, long-range weather prediction, and locating high current shear zones.
The Naval Research Laboratory (NRL) developed a system to address these needs, validated it against a variety of observations , to avoid a singularity at the North Pole (Murray, 1996) . This version employs 32 hybrid vertical coordinate surfaces with potential density referenced to 2,000 m and includes the effects of thermobaricity (i.e., the modulation of seawater compressibility by potential temperature anomalies) (Chassignet et al., 2003) . Vertical coordinates can
be (1) 
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PREDICTABILIT Y OF THE OCEANIC MESOSCALE
Mesoscale eddies are ubiquitous across the global ocean and impact phenomena ranging from ocean acoustic propagation to zooplankton production. Thus, it is essential that a prediction system accurately represent these features of oceanic "weather. " This is achieved mainly through assimilation of satellite altimeter data, but the ocean model itself must also be a good dynamical interpolator of this data stream. Eddies must be properly maintained and have accurate propagation speeds when they become unobserved between altimeter tracks.
In order to assess medium-range (14-day) forecast skill for the oceanic mesoscale, HYCOM/NCODA SSH forecasts are verified against the assimilative hindcast at 00Z, and root mean square error (RMSE) and anomaly correlation (AC) are used as the metrics. The RMSE is calculated as
where f represents the forecast and a represents the analysis (i.e., the data-assimilative hindcast). RMSE provides a measure of how well the SSH amplitude agrees between the data-assimilative hindcast and forecasts.
AC provides a measure of the spatial similarity and is calculated as
where c -is the climatological mean that spans the 2012 hindcast period. The curves depict median statistics over 48 14-day forecasts spanning calendar year 2012. The cyan curves verify forecasts of persistence, the red curves use operational quality atmospheric forcing that blends toward climatology after five days, and the green curves verify "forecasts" with analysis-quality atmospheric forcing for the duration. The black curve on the RMSE plots represents climatology (i.e., annual model mean SSH). Note the range of the y-axis varies among the RMSE panels. Navy Operational Global Atmospheric Prediction System (NOGAPS) atmospheric forcing was used in the hindcast and forecasts for this analysis. approximately 13% (22%) for the sevenday (14-day) forecasts averaged over the regions shown.
ARCTIC SEA ICE FORECASTING Preller et al. (2002) Hunke and Lipscomb, 2008) , developed at Los Alamos National Laboratories, and HYCOM for the underlying ocean.
CICE has more sophisticated physics than the "energy-loan" ice model used in the global system, and improvements over earlier ice models include multiple ice thickness layers, multiple snow layers and new ice ridging parameterizations.
The ocean and ice models are fully two-way coupled via the Earth System
Modeling Framework (Hill et al., 2004) , and RMSE as a function of depth and forecast length for the three regions outlined in (a). The black curves are for the 6-to-24-hour short-term forecast, the cyan curves for the seven-day forecast, and the red curves for the 14-day forecast. The number of temperature profiles used in each analysis region is denoted by N = XXX. Model-data differences greater than three standard deviations are excluded from the analysis. NOGAPS atmospheric forcing was used in the hindcast and forecasts for this analysis. Averaged over the entire year, the six-hour forecast RMSE is 79 km, the 78-hour forecast RMSE is 92 km, and the 126-hour forecast RMSE is 104 km. Figure 6 . Root mean square error (km) versus time over the entire Arctic region for ACNFS (Arctic Cap Nowcast/Forecast System) ice edge (defined as 5% ice concentration) against the independent ice edge analysis from the National Ice Center. All comparisons are performed at 00Z. Because the NCODA ice analysis is performed at 18Z and directly inserted in CICE, the black curve is the 6-hour forecast, the cyan curve is the 78-hour forecast, and the red curve is the 126-hour forecast. NOGAPS atmospheric forcing was used in the forecasts for this analysis.
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